We share Parra's enthusiasm regarding the potential for early diagnosis of Alzheimer's disease (AD) using tests that measure binding processes in short-term memory.
A key distinction that has emerged between associative memory tests is whether they probe "relational" or "conjunctive" binding. Conjunctive binding refers to the ability to form a unitary representation of an item composed of several elements, e.g., its shape and colour. By contrast, retrieval of multi-feature items that can be performed by remembering individual parts separately (e.g., identity and location) is considered to depend upon relational binding. Below we consider some issues regarding tasks that use "relational" or "conjunctive" binding processes with respect to early diagnosis of AD.
1.
Format and structure of memory Parra argues that to unveil binding-specific impairments, a task should demonstrate that impairments in binding cannot be accounted for simply by deficits in processing constituent parts. Furthermore, he contends that this has not been the case for relational memory tasks involving objectelocation associations (Chalfonte & Johnson, 1996) when tested in healthy old people.
We agree with the first claim that binding-specific impairments should be based on tasks that are able to distinguish the different processes (memory for constituents vs the binding of constituents) but we disagree with the suggestion that relational memory tasks do not adhere to this demand. In fact, our "What was where?" relational memory task succeeded in showing a binding-specific deficit in patients with focal medial temporal lobe disease (as a result of voltage-gated potassium channel antibody mediated encephalitis; Pertzov et al., 2013) as well as asymptomatic mutation carriers for FAD (Liang, Pertzov, et al., 2016) . In both cases, recognition and localisation performances were normal (as assessed by localization of one item and the "nearest item control" analysis for three items) but there was a specific impairment in associating the correct items to their correct locations. These two studies suggest that relational memory tasks are indeed able to "unveil binding-specific impairments" in the context of normal processing of the constituent parts.
We also note that the task we used is quite different from those employed by Chalfonte and Johnson (1996) . They used different tests of identity memory, location memory and identity-location binding. On each, they obtained a single, discrete binary measure of performance (correct or incorrect). In contrast, our task has both a discrete measure of identification accuracy and a continuous, analogue measure of
